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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 21 and 30 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 21 , 30, 39, and 40 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Printed Publication "Fibre Brillouin amplifiers" to Tkach et al. and U.S. 
Patent Application Publication 2003/01442395 A1 to MacCormack et al. 

As to Claim 21, Tkach discloses an apparatus for controlling optical 
amplifier gain (Fig. 2, fibre Brillouin amplifier), comprising: 

a) a source for generating a gain control signal (Fig. 2, pump input, gain of 
the amplifier is proportional to the pump power, p. 107, If 1; thus the pump is a 
gain control signal); 

b) an optical amplifier for receiving at least one optical input signal channel 
of optical input signal channels at a first end (Fig. 2, the fiber coils act as an 
amplifier, the amplifier receives at least one optical input signal from the left 
side); 
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c) a coupler for providing the gain control signal to the optical amplifier at a 
second end thereof (Fig. 2, at second end, the gain control signal (pump) is 
coupled via the 2X2 coupler); and 

d) the source being arranged to generate the gain control signal at a 
power level that produces stimulated Brillouin scattering in the optical amplifier 
(the pump generates SBS in the amplifier (fiber coils) given by equation 1 , p. 
105.) 

The gain control signal is about 1 1 GHz above (or .088 nm below) the 
signal, so Tkach does not expressly disclose that the gain control signal is at a 
higher wavelength than any of the optical input signal channels. 

MacCormack discloses that if a pump laser is not controlled, its 
wavelength can vary 15nm to 21 nm from its intended operating point. A 3 
degree change would push the gain control signal wavelength above the 
wavelength of the optical input signal channel. 

A person setting up the Brillouin amplifier disclosed by Tkach would 
accidentally or unintentionally set the gain control signal at a higher wavelength 
than any of the optical input signal channels if the pump laser was allowed to 
creep upwards only 0.09 nm. This would happen where an un-cooled pump 
laser was used for experimental purposes and the laboratory temperature 
changed or where a cooled laser was used and the controller was set-up 
improperly or malfunctioned. Also, consider the case where the system 
disclosed by Tkach was being set up. The pump laser wavelength (when turned 
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up) has to be either higher or lower than the wavelength of the signal channel. 
As likely as not it would be higher at turn-up, and would have to be tuned to the 
correct wavelength. 

Tkach and MacCormack are from the same art with respect to optical 
communications and are therefore analogous art. 

At the time of the invention, it would have been obvious for the gain 
control signal to be at a higher wavelength than any of the optical input signals 
channels, because a person of ordinary skill in the art operating the system 
disclosed by Tkach would have unintentionally done this while setting up the 
system or by not tightly controlling the pump laser. 

As to Claim 30, Tkach discloses a method of controlling optical amplifier 
gain ((Fig. 2, fibre Brillouin amplifier), comprising the steps of: 

a) introducing at least one of optical input signal channels into a first end 
of an optical amplifier (Fig. 2, the fiber coils act as an amplifier, the amplifier 
receives at least one optical input signal from the left side); 

b) generating a gain control signal and introducing the gain control signal 
at a second end of the optical amplifier (Fig. 2, pump input at second end, gain of 
the amplifier is proportional to the pump power, p. 107, If 1; thus the pump is a 
gain control signal); and 

c) generating the gain control signal at a power level that produces 
stimulated Brillouin scattering in the optical amplifier (the pump generates SBS in 
the amplifier (fiber coils) given by equation 1 , p. 1 05.) 
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The gain control signal is about 1 1 GHz above (or .088 nm below) the 
signal, so Tkach does not expressly disclose that the gain control signal is at a 
higher wavelength than any of the optical input signal channels. 

MacCormack discloses that if a pump laser is not controlled, its 
wavelength can vary 15nm to 21 nm from its intended operating point. A 3 
degree change would push the gain control signal wavelength above the 
wavelength of the optical input signal channel. 

A person setting up the Brillouin amplifier disclosed by Tkach would 
accidentally or unintentionally set the gain control signal at a higher wavelength 
than any of the optical input signal channels if the pump laser was allowed to 
creep upwards only 0.09 nm. This would happen where an un-cooled pump 
laser was used for experimental purposes and the laboratory temperature 
changed or where a cooled laser was used and the controller was set-up 
improperly or malfunctioned. Also, consider the case where the system 
disclosed by Tkach was being set up. The pump laser wavelength (when turned 
up) has to be either higher or lower than the wavelength of the signal channel. 
As likely as not it would be higher at turn-up, and would have to be tuned to the 
correct wavelength. 

At the time of the invention, it would have been obvious for the gain 
control signal to be at a higher wavelength than any of the optical input signals 
channels, because a person of ordinary skill in the art operating the system 



Application/Control Number: 10/533,226 Page 6 

Art Unit: 2613 

disclosed by Tkach would have unintentionally done this while setting up the 
system or by not tightly controlling the pump laser. 

As to Claim 39, MacCormack discloses that if a pump laser is not 
controlled, its wavelength can vary 15nm to 21 nm from its intended operating 
point. Therefore the gain control signal would be 10 to 15nm higher than any of 
the optical input channels. The suggestion/motivation is the same as that used in 
the rejection for claim 21 . 

As to Claim 40, MacCormack discloses that if a pump laser is not 
controlled, its wavelength can vary 15nm to 21 nm from its intended operating 
point. Therefore the gain control signal would be 10 to 15nm higher than any of 
the optical input channels. The suggestion/motivation is the same as that used in 
the rejection for claim 30. 
4. Claims 22, 23, 25, 27, 31 , 32, 34, and 36 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Printed Publication "Fibre Brillouin amplifiers" to Tkach et al. 
and U.S. Patent Application Publication 2003/01442395 A1 to MacCormack et al., as 
applied above, and further in view of U.S. Patent Application Publication 2002/0196527 
A1 to Veith. 

As to Claim 22, Veith discloses control means for identifying a change in 
an input signal and for varying the power level of the gain control signal to 
compensate for the identified change (fflf 39, 24-25, the intensity of the pump 
light is controlled via a closed loop control circuit to obtain the desired 
amplification.) 
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Veith is from the same art with respect to optical communications. 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to use a control for the gain control signal (pump laser) 
disclosed by Tkach. The suggestion/motivation would have been to properly 
control the signal power level. 

As to Claim 23, Veith discloses monitor means for monitoring a power of 
the input signal and for varying the power level of the gain control circuit to 
compensate for changes in the monitored power flffl 39, 24-25, the intensity of 
the pump light is controlled via a closed loop control circuit to obtain the desired 
amplification.) The suggestion/motivation is the same as that used in the 
rejection for claim 22. 

As to Claim 25, Veith discloses wherein the gain control signal (Fig. 6, P6) 
falls within the gain bandwidth of the optical amplifier (Fig. 6, CR, solid bold line.) 
The suggestion/motivation is the same as that used in the rejection for claim 22. 

As to Claim 27, Veith discloses wherein the amplifier is a Raman 
amplifier (fflj 38-40.) The suggestion/motivation is the same as that used in the 
rejection for claim 22. 

As to Claim 31, Veith discloses identifying a change in an input signal and 
for varying the power level of the gain control signal to compensate for the 
identified change flffl 39, 24-25, the intensity of the pump light is controlled via a 
closed loop control circuit to obtain the desired amplification.) 
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At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to use a control for the gain control signal (pump laser) 
disclosed by Tkach. The suggestion/motivation would have been to properly 
control the signal power level. 

As to Claim 32, Veith discloses monitoring a power of the input signal and 
for varying the power level of the gain control circuit to compensate for changes 
in the monitored power (fflf 39, 24-25, the intensity of the pump light is controlled 
via a closed loop control circuit to obtain the desired amplification.) The 
suggestion/motivation is the same as that used in the rejection for claim 31 . 

As to Claim 34, Veith discloses wherein the gain control signal (Fig. 6, P6) 
falls within the gain bandwidth of the optical amplifier (Fig. 6, CR, solid bold line.) 
The suggestion/motivation is the same as that used in the rejection for claim 31 . 

As to Claim 36, Veith discloses wherein the amplifier is a Raman 
amplifier (fflj 38-40.) The suggestion/motivation is the same as that used in the 
rejection for claim 31 . 

5. Claims 24, 26, 33 and 35 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Printed Publication "Fibre Brillouin amplifiers" to Tkach et al., U.S. 

Patent Application Publication 2003/01442395 A1 to MacCormack et al., and U.S. 

Patent Application Publication 2002/0196527 A1 to Veith., as above, and further in view 

of U.S. Patent 5,598,289 to Watanabe. 
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As to Claims 24 and 33, Watanabe discloses obtaining information at the 
at least one input signal channel from and optical supervisory channel (Col. 10, II. 
50-8.) 

Watanabe and Veith are from the same art with respect to optical 
communications, and are therefore analogous art. 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to use a supervisory channel to obtain information about 
input signal channels in the system disclosed by Veith. The 
suggestion/motivation would have been to quickly detect points of trouble or 
other interference in the transmission system. 

As to Claims 26 and 35, Watanabe discloses means for monitoring the 
power level of the gain control signal (Fig. 28, 196, 199.) 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to monitor the gain control signal (SBS injection light) in 
the system disclosed by Veith. The suggestion/motivation would have been to 
be able to quickly diagnose a failure by the pump. 
6. Claims 28, 29, 37, and 38 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Printed Publication "Fibre Brillouin amplifiers" to Tkach et al., U.S. 
Patent Application Publication 2003/01442395 A1 to MacCormack et al., and U.S. 
Patent Application Publication 2002/0196527 A1 to Veith., as above, and further in view 
of U.S. Patent 6,441 ,950 B1 to Chen et al. 
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As to Claims 28, 29, 37 and 38, Chen discloses that distributed Raman 
amplifiers and rare earth doped amplifiers are commonly used in 
communications systems (background and summary of the invention.) 

Chen is from the same art with respect to optical communications, and is 
therefore analogous art. 

At the time of the invention, it would have been obvious for a person of 
ordinary skill in the art to use a distributed Raman amplifier and/or a rare earth 
doped fiber amplifier in the system disclosed by Veith. The 
suggestion/motivation would have been to use available parts and well 
established technology. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL G. DOBSON whose telephone number is 
(571)272-9781 . The examiner can normally be reached on Mon. - Fri. 8:00 AM - 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Daniel G. Dobson/ 
Examiner, Art Unit 2613 
04/16/2009 
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/Kenneth N Vanderpuye/ 

Supervisory Patent Examiner, Art Unit 2613 



